The localization of the MM isozyme of creatine phosphokinase on the surface membrane of myocardial cells and its functional coupling to ouabain-inhibited (Na+, K+)-ATPase.
A rat heart plasma membrane preparation isolated in a sucrose medium and some of its enzymatic properties have been investigated. It has been shown that a rat heart plasma membrane fraction contains high creatine phosphokinase activity which can not be diminished by repeated washing with sucrose solution. Creatine phosphokinase extracted from a plasma membrane fraction with potassium chloride and 0.01% deoxycholate solution is electrophoretically identical to MM isoenzyme of creatine phosphokinase. Under the conditions where (Na+,K+)-ATPase is activated by addition of Na+, K+ and MgATP, creatine phosphokinase of plasma membrane fraction is able to maintain a low ADP concentration in the medium if creatine phosphate is present. The rate of creatine release is dependent upon MgATP concentration in accordance with the kinetic parameters of the (Na+,K+)-ATPase and is significantly inhibited by ouabain (0.5 mM). The rate of creatine release is also dependent on creatine phosphate concentration in conformance with the kinetic parameters of MM isozyme of creatine phosphokinase. It is concluded that in intact heart cells the plasma membrane creatine phosphokinase may ensure effective utilization of creatine phosphate for immediate rephosphorylation of ADP produced in the (Na+,K+)-ATPase reaction.